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SUMMARY 
Japanese agricultural policy appears to revolve around two 
main goals; the achievement of self sufficienc y in food and the 
provision of adequate income to farmers. In order to achieve 
these goals, and recognising that full self sufficiency in all products 
is not possible while at the same time keeping some consumer 
food prices at acceptable levels, the Japanese have divided their 
food products into two groups. The first group which includes 
meat and dairy products, is the area where a concerted drive for 
self sufficiency is taking place. The second group, which includes 
most cereals (except rice), is the area where lower consumer 
prices exist and where imports are more freely admitted. Prices 
of products in the first group, notably meat and dairy products, 
are also used to provide adequate income to farmers. 
As New Zealand is a major exporter of dairy products and 
meat, the inclusion of these products in the self sufficiency group 
is a matter of considerable concern to New Zealand. In order to 
be able to encourage the Japanese to permit more imports of 
meat and dairy products, it is necessary to develop a complete 
and detailed unde rstanding of the policy of self sufficiency in 
these areas. 
This paper has concentrated on the real self sufficiency 
levels for animal feed and meat. In the animal feed area the total 
feed supply has been broken into cereal and non cereal categories 
and the real degree of self sufficiency in terms of the relationship 
between domestic production and total consumption has been 
investigated. These investigations indicate that the degree of 
(i) 
self sufficiency in cereal feeds has averaged 10.1 per cent over 
1973 to 1977 (falling from 20.6 per cent in 1973 to 2.3 per cent in 
1977). The total feed self sufficiency has averaged 54.1 per cent 
for 1973 to 1977. It must be remembered that cereals are 
included in the second food group and are the refore not subjec t to 
the same pressure for self sufficiency as those in the first group. 
For meat, several different assessments of the self 
sufficiency level have been made. The first and most apparent 
calculation is to divide domestic production by consumption. 
Self sufficienc y calc u1ated by this method averaged 77.9 per 
cent for total meat over the period 1973 to 1977 (73.3 per cent 
for beef, 87.6 per cent for pork and 96.5 per cent for chicken). 
However, a large part of this domestically produced meat is 
derived from imported feed and therefore cannot be said to be 
independent of imports. The self sufficiency level has therefore 
been corrected for feed imports and the percentages then fall to 
30.4 per cent for meat, 22.9 per cent for beef, 36.4 per cent 
for pork and 31.8 per cent for chicken. To fu:cther illustrate the 
dependence of meat production on imported feed, the proportion 
of present meat production that would be possible without feed 
imports has been calc ulated. The ave rage proportions for 1973 
to 1977 were as follows: meat 38.9 per cent, beef 29.7 per cent, 
pork 41.6 per cent, chicken 33.0 per cent. 
This rather gross correction of the self sufficiency level 
fails to take into account the differences in food value of the 
different types of product. The calculations were therefore 
taken a step further and the degree of meat self sufficiency in 
terms of total protein and total calorie supply has been assessed. 
(ii) 
Correcting for the level of protein imports (included in imported 
feed) resulted in an average total meat self sufficiency of 41.0 
per cent (beef 56.6 per cent, pork 48.2 per cent, chicken 33.2 
per cent). The correction for imported calories resulted in 
average meat self sufficiencies of 36.7 per cent for total meat, 
beef 40.3 per cent, pork 53.3 per cent and a very low self 
sufficiency figure for chicken. 
Overall, it can therefore be said that the real meat self 
sufficiency levels are approximately half of those indicated by 
dividing domestic production by consumption and are in fact 
around the 40 pe r cent level. 
(iii) 

1. INTRODUCT ION 
Japanese trade has avery signficant impact on the world 
economy and both exports and imports are a vital part of the 
Japanese economic structure. In the agricultural area, the 
expansion of trade has not been as significant as in other areas 
because of the Japanese policy to achieve self sufficiency in food. 
This policy has resulted in very limited imports of higher status 
foods, for example beef and dairy products, and more significant 
imports of animal feed stuffs to support the domestic production 
of animal products. 
As New Zealand is a major exporter of both dairy and meat 
products and is not in the business of exporting animal feedstuffs, 
the result of the Japanese policy is to severely limit New Zealand 
access to the Japanese food market. Research into the various 
options available to the Japane se to enable the selec tion of policies 
which would be to the benefit of both countries is therefore neces-
sary. In order to identify beneficial policies, the real nature of 
present policies must be examined. 
In this paper the results of investigations into the real self 
sufficiency presently being achieved in the meat sector are 
reported. As the produc tion of meat is largely based on imports 
of feed the apparent self sufficiency will not reflect the true 
si tuation. 
The first section of the paper presents the background to 
the present situation. This is followed by sections detailing the 
re search method used, and re sults. 
The paper is intended as a necessary step in an ongoing 
study aimed at developing a fuller understanding of Japanese 
agric ultural polic y. 
1. 

2. BACKGROUND 
This brief review of Japanese Agricultural Policy has 
attempted to concentrate on' the important polic y areas and polic y 
changes. These views are drawn from various writings on the 
subject (mainly from the Oriental Economist) and have been 
simpliIied in order to present a compact view of the situation. 
(i) Pre World War II 
In order to effectively examine present Japanese food policy, 
it is necessary to place the present into an historical perspective. 
Prior to the advent of Japanese industrialisation in the late nine-
teenth century, food consumption was based on a: subsistence 
environment with stable rice yields and a relatively stable pop-
ulation. With the commencement of Japanese industrialisation 
came a rapid inc rease in affluence and population growth and 
a consequent inc rease in the demand for food. Rice yields 
increased significantly to meet this demand but with the limited 
land area available to support the rapidly inc reasing population, 
the advent of shortages was inevitable. 
The need for increased food supplies was the major factor 
behind the colonisation policies of the Japanese in the early 
twentieth century leading to the development of rice supply areas 
in Korea and Taiwan, sugar from Taiwan and soyabeans from 
Manchuria. This period was also marked by the development of 
the Japanese fishing industry. The war of 1941-45 brought the 
colonisation period to a close. 
(ii) Post World War II 
Following the end of the war in 1945 and the loss of Japanese 
access to food from colonies an inadequate food supply situation 
developed. As a result a concentrated drive began to increase 
Japanese rice production. This was largely successful and any 
3. 
4. 
deficits were able to be offset by imports. By 1960, Japan was 
close to fully self sufficient i~ foodstuffs. 
The next phase in Japanese development was the period 
from 1960 through to 1973 when rapid industrial development 
took place. Incomes rose at a very fast rate and the demand 
for food changed. With higher incomes, rice demand fell and 
was replaced by a demand for meat and other higher level pro-
tein products. This resulted in an excess of rice production 
and in the early 1970's, action was taken by the Japanese govern-
ment to encourage decreases in rice production through restric-
tions on rice planting areas by region, conversion of a part of 
the rice planting area to the cultivation of other crops and allow-
ing rice fields to lie fallow on the support of Government subsidies. 
Over the period 1960 to 1973 imports of meat increased substan-
tially, reaching a peak at 386.1 thousand tonnes in 1973 (Appendix 1, 
Table 1). At the same time, grain imports had also moved 
upwards at a rapid rate to 10.56 million tonne s in 1973, an 
inc rease of 288 per cent over that in 1960 (Appendix 1, Table 2). 
The level of food self sufficiency according to traditional definitions 
had fallen accordingly to 81 per cent in 1965 and 73 per cent in 
1973. 
(iii) Current Policy Development 
With the rapid increase in industrialisation significant 
changes took place in the structure of Japanese agriculture. The 
creation of job opportunities in the cities resulted in a movement 
of people to urban areas. At first it was anticipated that such a 
movement would allow the amalgamation of the many small farrn 
units into larger more efficient enterprises and so raise the 
supply of food. This did not happen, howeve r. as the rapid inc rease 
in industralisation also stimulated a dramatic increase in the 
demand for land and consequently in the price of land. This 
occurred not only in the immediate vicinity of large cities but 
also in the more remote areas. 
5. 
The re sult of the inc.rease in demand for land has shown 
up in three ways. The most obvious is the diversion of land from 
agricultural production to non agricultural uses. According to 
a survey carried out by the Japanese Ministry of Agriculture and 
Forestry, 346, 000 hectares were converted from agricultural and 
forestry use over the period 1960 to 1972. An associated effect 
has been the increase in pollution of farm areas surrounding 
urban connurbations and this has also resulted in dec reased agri-
cultural output. 
The steep increase in land prices caused by the higher 
demand has also affected the willingness of farmers to sell land 
as they hold on in anticipation of further price increases. This 
has resulted in a rapid increase in the number of part-time 
farmers earning substantial off-farm incomes (often 60 per cent 
of total income) and therefore the need for individual farm output 
fell. For example, the percentage of farmland owned by farming 
households exclusively engaged in agriculture fell from 27 per cent 
in 1964 to 19 per cent in 1971. Over the same period, the farm-
land owned by part-time farmers rose from 24 per cent to 39 per 
cent of the total. The production from part-time farmers was 
only 28 per cent of the total in 1971 and cultivated land utilisation 
by part-time farmers was only 98 per cent versus 108 per cent 
1 
for those farming households engaged exclusively in agriculture. 
The decline in self sufficiency can therefore be attributed 
to changes in the demand for food, both in total terms and in 
type of food, and the failure of agricultural production to keep 
pace, mainly as a result of falling agricultural productivity per 
person employed in agriculture and falling farm population. 
1 Oriental Economist, June 1973 pp 8-12 
6. 
(iv) Self Sufficiency 
Up to the early 1970 1s, the decline in self sufficiency was 
viewed with concern by Japanese policy lTIakers but was not con-
sidered an area for urgent dralTIatic action. IlTIports of food were 
running at significant levels but this was not considered to be a 
substantial problelTI as surpluses in other producing countries, 
notably the U. S.A., Canada and Australia, were always available 
to provide adequate security of supply. During 1972, however, 
this situation underwent a very significant change. As a result 
of poor weather conditions stocks of grain in the U.S.A. were 
sharply reduced when large sales were lTIade to the U. S. S. R. 
This sparked off fears of an ilTIpending world food shortage and 
food cOlTIlTIodity prices began to rise rapidly. The situation for 
Japan was lTIade even lTIore significant by President Nixon 1 s 
elTIbargo on soyabean exports in 1972 leading to the realisation 
by Japan that its food supplies were not guaranteed but were 
indeed vulnerable to world lTIarket fluctuations. 
In 1973, the already fearful Japanese were further threatened 
by the Arab oil elTIbargo which caused significant dalTIage to the 
Japanese econolTIY. 
As a result of these developlTIents the elTIphasis of Agricultural 
Policy was rapidly lTIoved towards greater self sufficiency in 
food. Previous to thi s tilTIe, the agric ultural polic y had been 
firlTIly directed toward ilTIproving levels of farlTI incolTIe, both 
through shifting people off farlTIs to enable restructuring and 
through higher farlTI output prices. By the early 19701s, the 
objective of raising the incolTIe of farlTIe rs had been largely achieved 
but this had occurred through the addition of off-farlTI incolTIe as 
well as farlTI product price increases. As already discussed, the 
7. 
anticipated movement of people from farms did not occur to the 
extent believed necessary and structural changes were not achieved 
to the extent desired. This had therefore resulted in farm output 
failing to keep pace with food demand. With higher incomes being 
achieved by farmers (through the contribution of off-farm income), 
the importance in Japanese agricultural policy of farm income 
maintenance was diminished in 1970 and the most significant feature 
from then and e specially from 1972 /73; was the need for greater 
self sufficienc y in food items. Although farm income maintenance 
and improvement apparently became less important in Japanese 
agricultural policy, the existence of an extremely strong agricul-
tural political lobby ensured that continuing subsidies were paid 
at a high level to Japanese farmers. These subsidies were now 
designed, of course, to both support farm income and to encourage 
higher levels of food self sufficiency. 
In order to partially off-set high farm production costs (and 
subsidies), consumer prices were allowed to rise. This resulted 
in cons umer unrest and the inclusion in Japanese policy of an 
objective of providing low cost food to consumers. The conflict 
between the objectives was overcome by the selection of some 
products to provide higher farm incomes, (and higher self suffi-
Ciency), and other products to provide low cost food for consumers. 
Those products in the first category are rice, vegetables, fruit, 
eggs, dairy products and meat, while wheat, barley, coarse grain 
cereals, beans and sugar are included in the second category. 
This, in effect, means that imports of items in the first category 
are not permitted while imports of second category items at 
world prices are permitted to the extent necessary to provide 
sufficient food for Japan. Domestic production of first category 
items is therefore most actively encouraged while production of 
8. 
second category products is ,encouraged but has to face signifi-
cantly more competition from imports. 
With the exception of beef and dairy products, the items in 
the first category can be produced reasonably efficiently in Japan 
and therefore the inclusion of these items as candidates for higher 
self sufficiency would appear to be reasonable. Beef and dairy 
products, however, were included with the apparent target of 
raising farm incomes, as high consumer prices can be charged 
for what have become luxury food products. 
(v) Japanese Self Sufficiency and New Zealand 
The implications for New Zealand of such a policy are 
immediately apparent. Prohibitions on imports of dairy products 
and meat while imports of feed grains are permitted mean that 
New Zealand agricultural food exports to Japan are kept to a very 
low level. High cost, high price meat and dairy products are 
produced (based on imports of feed grains chiefly from the U. S. A. 
and Canada) and sold on a captive market. While the polic y of 
using beef and dairy products as farmer income generators and 
apparent self sufficiency contributors continues, New Zealand can 
expect continuing access problems for beef and dairy products. 
One strategy for consideration could be the possibility of 
changing New Zealand's agricultural production orientation to 
capitalise on the Japanese need for feed grains to support the 
beef and dairy sector. Although worthy of consideration, it is 
important to note that New Zealand would be competing with the 
U. S.A. and Canada as feed grain suppliers and therefore would 
need to be highly efficient in production of suitable grain in order 
to be able to meet competition prices economically. 
9. 
It would appear that ,the future for inc reased New Zealand 
beef and dairy exports to Japan must lie with the possibility of 
changes in Japanese agricultural policy with regard to these 
produc ts. In this context it mus t be emphasised that the reason 
for the present policy is primarily one of ensuring higher 
incomes for farmers as a result of sales of beef and dairy products 
on a very high price market. The concept of self sufficiency in 
these produc ts, although ve ry impo rtant, is the refore secondary 
to the use of the products as farm income generators. (Kitson, 1979). 

3. RESEARCH METHOD 
(i) Definitions 
In this analysis, cereals have been defined as including only 
unmilled grains; all other animal feeds are included as non cereal 
animal feed. These two groups are basic divisions only and the 
content of subsequent levels of feed products can be defined in 
terms of combinations of cereal and non cereal feed inputs. This 
applies especially to the compound and mixed feed products which 
make up almost all of the feed purchased by farmers. 
(Ii) Data Requirements 
The following type of analysis requires a significant input 
of consistent data in order to achieve meaningful results. In 
some areas, especially the protein and calorie content self 
sufficiency calculations, assumptions have been necessary to 
provide workable formulations. All estimate s made however, 
are considered to have a high level of reliability and sensitivity 
calculations have been provided to show the impact on the results 
of changing estimates. 
Five calculations of self sufficiency have been made. The 
first two deal with the feed sector and the following three with 
different formulations of the meat self sufficienc y level. 
(iii) Cereal Feeds 
The self sufficiency of cereal feeds is calculated as total 
domestic production di vided by total consumption of cereal feeds 
by animals and the result expressed as a percentage. Information 
11. 
12. 
2 
on the consumption of cereal feed is directly available but data 
on domestic production is not. In order to derive the level of 
annual domestic production, 'imports were subtracted from con-
sumption. This method assumes that there were no stock changes 
between years. Although this is probably not true, any stock 
changes would probably be insignificant in terms of the total 
amounts involved. In view of this, the assumption was considered 
to be adequate and the ensuing results realistic. 
(iv) Total Feed 
To calculate the total feed self sufficiency position, the 
assumption has been made that feed value is related to yen value, 
and the combined yen value of cereal and non cereal feed imports 
3 
has been taken to represent the total feed import position. The 
I 4 
total feed expenditure level represents both imported and 
domestically produced feed, therefore subtracting the total feed 
import value results in an estimate of the total domestic feed 
value. This divided by total feed expenditure yields an estimate 
of total feed self sufficienc y. 
(v) Meat Self Sufficiency Corrected for Feed Imports 
This calculation is based on the proposition that meat 
derived from imported feed cannot be considered as being wholly 
domestically produced. The present calculation therefore attempts 
to allow for the volume of meat produced from imported feed to, 
arrive at a domestically sustainable self sufficiency level for meat. 
In order to arrive at the adjusted self sufficiency level, a 
conversion efficiency ratio from feed to meat is required. 
2 
Appendix 2, Table 3 
3 
Appendix 2, Table 2 
4 
Appendix 3, Table 1 
13. 
Blaxter (1975) has estimated the efficiency of meat produc-
tion from cereals at 6 kg of feed for 1 kg of meat produced giving 
a conversion ratio of 0.17 kg meat per kg feed. Other information 
(Byerly, 1967) indicates that the feed efficiency of cereals fed for 
beef production is 5.70 (0.18), if animals are housed continuously, 
and 6.26 (0.16) if pasture feeding takes place during the summer 
with winter housing. In view of these research findings, a con-
S 
version efficiency ratio of 0.16 has been used. 
To enable the calculation to be performed for the meat 
sector only, it is necessary to isolate the volume of imported 
feed used in the meat producing sector. Information on raw 
feed use by sector is not available. The main final type of feed 
used is, however, the compound and mixed feed purchased by 
farmers. Approximately 89 per cent of feed cereals are used 
in the production of compound and mixed feed, therefore, the 
consumption of this feed in different sectors as a proportion of 
the total is a reasonable indication of the end uses of the imported 
6 
feed. 
Another useful calculation that can also be made using this 
information is to determine the level of meat production that 
would exist if feed imports were halted. This is calculated by 
multiplying the corrected self sufficiency estimate by the ratio 
of meat consumption to domestic meat production. The resulting 
statistic is the percentage of present production that could continue. 
(vi) Meat Protein Self Sufficienc y Cor rec ted for Feed Protein Imports 
Protein is an essential part of all animal diets. It is appro-
priate, therefore, that an estimate be made of the self sufficiency 
level in protein achieved through the domestic production of meat. 
5 
6 
Feed cereal imports make up approximately 90 per cent of feed 
imports (by value and volume) (Appendix 2, Tables 1 and 2). 
Appendix 3, page 47 shows the form of the calculations. 
14. 
In this estimate, the dome s tic production of animal protein 
is corrected for the animal protein equivalent of the plant protein 
in the imported feed. In order to carry out the calculation, the 
allocation of imported feed between sectors, the conversion 
efficiency of plant to animal protein, the digestible protein con-
tent of imported feed and the protein content of the different meats 
are all required. 
The allocation of imported feed between sectors has been 
car ried out for this calc ulation as in the previous sec tiona 
Research findings (Byerly, 1967) in the United States have 
been used as a basis of the conversion efficiencies contained in 
the calculations. The ratio of digestible feed protein to food 
protein was estimated by Byerly (1967) as follows: 
Table 1 a: Protein Conversion Efficiency 
Beef 
Pork 
Chicken 
feed protein: food protein 
8.9 
6.4 
4.3 
food protein: feed protein 
0.11 
0.16 
0.23 
The United States feed conversion efficiency for beef and 
pork production has remained relatively constant over the period 
1942-1967 but for chicken, the efficiency ratio of food protein: 
feed protein has doubled over the same period (Byerly, 1967). 
A similar stage of development has been assumed in Japan but 
allowance has been made for a slightly less efficient operation 
than that in the United States. 
The ratios used are theref9re as follows: 
Table 1 b: Protein Conversion Efficiency 
Beef 
Pork 
Chicken 
food protein: feed protein 
0.10 
0.15 
0.22 
15. 
Data from the U. S. A. were also used for the digestible 
protein content of imported feed. Newmann (1977) has calculated 
the following digestible protein percentages (by weight) of feed 
in th e U. S. A.: 
Table 2: Protein Content - Feed 
0/0 Dry 0/0 Dige s tible 0/0 Dige s tible 
Matter Protein Protein 
(Dry Basis) (Moist Basis) 
Wheat 88.0 14.0 12.3 
Corn 89.0 10.0 8.9 
Rye 89.0 10.6 9.4 
Oats 89.0 9. 9 8.8 
Sorghum 89.0 7.1 6.3 
Simple Average 88.8 10.3 9.1 
The proportions calculated on a moist basis have been used 
in the analysis. In order to provide a protein content percentage 
for non cereal feed imports a simple average of the percentages 
for cereal feed imports has been calculated. As the majority of 
16. 
cereal imports are sourced from North America and feed cereal 
imports are approximately 91 per cent of total feed imports, the 
use of such estimates is considered reasonable. 
Information on the protein content of meat was available 
from O.E.C.D. calculations (O.E.C.D., 1975), The data 
extracted fron} the publications and used in the analysis are as 
follows: 
Table 3: Protein Content - Meat 
Beef 
Pork 
Chicken 
% protein (weight) 
15. 1 
10.4 
12.0 
In deriving the total meat sec tor protein self sufficienc y 
corrected for imported feed protein, weighted averages of the 
7 protein conversion ratios and protein contents were used. 
(vii) Meat Calorie Self Sufficiency Corrected for Feed Calorie 
Im120rts 
This calculation is similar to the previous calculation for 
protein self sufficiency but substitutes calorie content for pro-
tein content. Data on similar variables were therefore required 
to calculate the calorie self sufficiency, viz, an allocation of 
imported feed to the various sec tor s, the conve r sion efficienc y 
of feed to meat calories and the calorie content of the feed and 
meat. 
7 
The equations used are set out in Appendix 3, pages 48 and 49. 
17. 
Heichel and Frinkle (1975) have given estimates of United 
States calorie conversion efficiencies as follows: 
Table 4a: Calorie Conversion Efficiency 
Beef 
Pork 
Chicken 
meat calories/feed calorie 
0.05 
0.13 
0.12 
In the U.S.A. over the period 1950 to 1975, the calorie 
conversion efficiency for chicken has risen from 0.075 to 0.12. 
Over the same period, those for beef and pork have fallen slightly. 
Allowing for a similar stage of development in Japan but a slightly 
lower efficienc y level for pork and chicken re sulted in the following 
figures being used in the analysis: 
.Table 4b: Calorie Conversion Efficiency 
Beef 
Pork 
Chicken 
meat calories/feed calorie 
0.05 
0.12 
0.10 
18. 
The O.E.C.D. (1975) has provided figures for both meat 
and cereal calorie content as follows: 
Table 5: Calories per gram of product 
Meat: Beef 1. 68 
Pork 3. 96 
Chicken 1. 29 
Feed: Wheat 3.50 
Corn 3.63 
Rye 3.41 
Oats 3. 85 
Sorghum 3.40 
Simple Ave rage (feed) 3.56 
As in the protein calculation, weighted averages are used 
in the meat sector calculation for the calorie content of produced 
and consumed meat, calorie content of imported feed, and the 
calorie conversion efficiency for the meat sector. 8 
(viii) Sensitivity to Changes in Estimates of Parameters 
Sensitivity calculations have been completed in order to test 
the responsiveness of the self sufficiency estimates to changes in 
the parameters which were used in the calculations. The results 
of the calculations of meat self sufficiency corrected for feed imports, 
feed protein imports and feed calorie imports were tested for their 
sensitivity to changes in the estimated variables. For the first cal-
culation (meat corrected for feed imports), the sensitivity with respect 
to the estimated conversion efficiency of feed to meat is assessed. 
8 The equations follow the same form as shown in Appendix 3, 
pages 48 and 49, substituting calorie for protein. 
19. 
For both the protein and calorie corrected results, the sensitivity 
of the self sufficiency with respect to the feed protein (calorie) 
content, the feed protein (calorie) to meat protein (calorie) con-
version efficiency and the allocation of feed to the sectors has 
been calculated. These results have been presented in terms of 
the effect of a ten per cent error in the appropriate parameter on 
the meat self sufficiency estimate (the change being expressed as 
an absolute change in the self sufficienc y pe rcentage). 
In addition, the sensitivity of the corrected self sufficiency 
to changes in the protein (calorie) content of the meats has been 
calculated. These results have been presented as the effect of a 
percentage point change in the meat protein content and the effect 
of a change in the meat calorie content by 0.1 calories per gram 
of meat. 

4. RESULTS 
(i) ~l Feed Self Sufficiency 
Detailed results are presented in Appendix 4, Table 1. 
The self sufficiency level of cereal feeds has dropped significantly 
from 20.6 per cent in 1973 to 2.3 per cent in 1977. This would 
tend to indicate a very poor and deteriorating food security 
position with respect to feed cereals, but stocks of total cereals 
have generally been increasing over the period. 9 Although most 
of the stock change has taken place in the rice and wheat area 
(cereals which are of much less feed importance than corn and 
barley) the availability of stocks for feed purposes must be 
10 
considered. 
(ii) Total Feed Self Sufficienc y 
Results indicate a general level of feed self sufficiency 
11 
slightly in excess of 50 per cent over the 1973-77 period. 
(iii) Meat Self Sufficiency Corrected for Feed Imports 
The average meat self sufficiency levels for the period 
. 12 1973 to 1977 are summansed as follows: 
9 
10 
11 
12 
Appendix 2, Tables 4 and 5. 
In 1973, 480 000 tonnes of rice were diverted to feed purposes 
in accordance with the "excessive rice operation", (Statistical 
Yearbook of Ministry of Agriculture and Forestry, 1973-74, 
p.510-511). 
Appendix 4, Table 3. 
Detailed results are given in Appendix 4, Table 4. 
21. 
22. 
Table 6: Meat Self Sufficiency Level 
Uncorrected Corrected for Feed Imports 
0/0 0/0 
Meat 77.9 3 O. 4 
Beef 73.7 22.9 
Pork 87.6 36.4 
Chicken 96.5 31. 8 
These results indicate the very high level of dependence of 
the meat sector on imported feed. Estimates of the proportion 
of domestic meat production that could have been sustained 
without imported feeds over the 1973-77 period are given in 
12 
Table 7. 
Table 7: Proportion of Annual Production From Local Feedstuffs, 
1973-1977 
Meat 
Beef 
Pork 
Chicken 
0/0 
38.9 
29.7 
41. 6 
33.0 
This means that approximately 60 per cent of total meat produc-
tion is dependent upon imports of feed. In 1977, the dependent 
proportion was 65 per cent and this has been rising since 1974. 
The least self sufficient meat and therefore the most dependent 
upon imported feed is beef with a self sufficiency (on average) 
12 
Detailed results are given in Appendix 4, Table 4. 
23. 
of only 22.9 per cent and a domestically sustainable proportion of 
only 29.7 per cent. SignifIcant fluctuations have occurred in the 
beef situation over the period reflecting the effect of the strong 
political influence over beef imports and the effect of changing 
ill1port levels on beef consull1ption. In contrast, pork and chicken, 
with ll1uch higher consumption volull1es, have tended to rell1ain 
relatively stable in terll1s of self sufficiency. 
(iv) Meat Protein Self Sufficienc y Cor rec ted for Feed Protein 
Ill1ports 
When the meat self sufficienc y level is assessed on the basis 
of protein produced (after allowing for ill1ported feed protein), 
the self sufficiencies all increase over those adjusted for gross 
feed imports. This is to be expected as the protein content of 
the meats is greater than that of the feed. Accordingly, the 
increase in self sufficiency was greatest for beef, followed by 
pork then chicken (in order of decreasing relative protein content). 
For chicken the self sufficiency increase was insignificant as the 
chicken protein level is only very slightly greater than that for 
the feed. 
The ave rage cor rec ted ll1ea t protein self s ufficienc y levels 
for 1973 to 1977 are as follows: 
Table 8: Avera~e Corrected Meat Protein Self Sufficiency, 
1973-1977 
Meat 
Beef 
Pork 
Chicken 
41. 0 
56.6 
48.2 
33.2 
24. 
As a consequence of th,e correction for imported feed pro-
tein, beef is now the most self sufficient (compared with the least 
on a feed only adjusted bases) and pork has improved its position 
over chicken which is now last. The total meat self sufficiency, 
13 
however, is still less than 50 per cent. 
(v) Meat Calorie Self Sufficiency Corrected for Feed Calorie 
Imports 
The meat calorie self sufficiency, corrected for imported 
feed calories, is not as high as 'that for protein, but, with the 
exception of chicken, is higher than for meat corrected for 
imported feed. The average corrected meat calorie self suffi-
ciency levels for 1973 to 1977 are as follows: 
Table 9: Avera~e Corrected Meat Calorie Self Sufficiency, 
1973-1977 14 
% 
Meat 36.7 
Beef 40.3 
Pork 53.3 
Chicken -14.2 
Using the assumptions made, the chicken calorie self 
sufficiency is negative over the period. In considering this 
result it must be remembered that some broad assumptions 
have been made in allocating poultry feed to chicken production 
and therefore the result may not be entirely accurate. However, 
it is believed that the results achieved will be close to the real 
13 
The detailed results are contained in Appendix 4, Table 5. 
14 
Full results, Appendix 4, Table 6. 
25. 
situation and it therefore can be said that the chicken calorie 
self sufficiency is extremely low. The result is consistent with 
a high imported feed input to the chicken industry and a relatively 
low chicken calorie content versus the calorie content of the feed. 
Overall, the results indicate that approximately two thirds 
of thecalories consumed in meat are imported, indicating a low 
level of achievement of the self sufficienc y goal. 
(vi) Parameter Sensitivity 
(a) Meat Self Sufficiency Corrected for Feed Imports 
The sensitivity of the previous results was tested with respect 
to the feed to meat conversion efficiency estimate. Altering 
this efficiency by 10 per cent led to changes in the corrected 
meat self sufficiency results of from 4.4 per cent to 6.6 per cent 
over the different meats. The average sensitivity results for 
1973 to 1977 are presented in Table 10: 
Table 10: Feed Corrected Sensitivity 
Meat 
Beef 
Pork 
Chicken 
= = 
= 
Average Absolute Change in 
Meat Self Sufficiency Percentage 
per 10% change in Feed to Meat 
Conve rsion Efficiency 
4.8 
5.1 
5. 1 
6.5 
::: : 
As can be observed, chicken is the most sensitive to any 
change in the parameter estimate and overall, the change in self 
sufficiency is about 0.5 of the parameter change. 
26. 
(b) Meat Protein Self Sufficiency Corrected for Feed Protein 
Imports 
The effect of changing the feed protein content estimates, the 
protein conversion efficiency estimates or the feed allocation 
proportions by 10 per cent is the same for all parameters in 
terms of the absolute change in the corrected meat protein self 
15 
sufficiency percentage. The average (1970 to 1977) effect of 
a 10 per cent change (increase or decrea.se) is as follows: 
Table 11 a: Protein Cor rected Sensi tivi ty 
Meat 
Beef 
Pork 
Chicken 
Average Absolute Change in Self 
Sufficiency Percentage per 10% 
change in Parameter 
3.6 
1.8 
3. 9 
6.3 
In terms of assessing the effect of variations in the estimates 
used, the sensitivity results are low enough to allow the results 
obtained to be considered reasonably robust to the various assump-
tions made. 
The sensitivity of the corrected meat protein self sufficiency 
to changes in the meat protein content parameter estimate has 
also been established. The average sensitivities are as follows: 
15 The detailed results are given in Appendix 4, Table 8. 
Table 11 b: Protein Corrected Sensitivity 
= 
Meat 
Beef 
Pork 
Chicken 
= 
Average Absolute Change in Self 
Sufficiency Pe rcentage per 
percentage point change in meat 
protein content16 
2.9 
1.1 
3.5 
4.9 
= ::: -
27. 
These sensitivities are calculated based on a percentage 
point change in the variable parameter (rather than a percentage 
change), and are therefore only applicable for changes of plus 
or minus one percentage point. The results indicate a low sens-
itivity (the highest being for chicken); therefore, the self suffi-
ciency results will be fairly robust with respect to this parameter. 
(c) Meat Calorie Self Sufficiency Cor rec ted for Feed Calorie 
Imports 
The sensitivity of the corrected meat calorie self sufficiency has 
been tested by altering the feed calorie content estimate by 10 per 
cent. (The same results are achieved if the calorie conversion 
efficiency estimate or the feed allocation proportions are altered 
by 10 per cent). The average sensitivities for the 1973-77 period 
are as follows: 
16 The detailed results are given in Appendix 4, Table 8. 
28. 
Table 12a: Calorie Corrected Sensitivity 
Meat 
Beef 
Pork 
Chicken 
Ave rage Absolute Change in Self 
Sufficiency Percentage Per 10% 
change in Parameter1 7 
4.1 
3.3 
3.4 
11.1 
Beef and pork exhibit similar results while the chicken 
result indicates a high degree of sensitivity to these parameters. 
This is a consequence of the high significance of these factors 
in the chicken calc ulation. It should be noted that if any of these 
parameters were reduced by 10 per cent, the average chicken 
calorie self sufficiency would be close to zero rather than negative. 
Overall, the sensitivity to these parameters is relatively low. 
Changes in the meat calorie content parameter estimates 
have also been assessed for their effect on the estimated self 
ff" " "18 A su lClency ratlos. change in the meat calorie content of 0.1 
calories per gram resulted in the following movement in the 
average self sufficiency percentages: 
Table 12b: Calorie Corrected Sensitivity 
17 
18 
Meat 
Beef 
Pork 
Chicken 
Average Absolute Change in Self 
Sufficiency Percentage per 0.1 
calorie per gram change in meat 
calorie content 
1.5 
1.9 
o. 8 
8.0 
The detailed results are given in Appendix 4, Table 9. 
The detailed results are given in Appendix 4, Table 9, Part B. 
29. 
These changes are o~ly applicable for changes in the para-
meter of plus or minus 0.1 as the parameter change is not 
direc tly related to the self sufficienc y pe rcentage. 
Again, chicken exhibits a high degree of sensitivity while 
both beef and pork are relatively low. Overall, the result is a 
low sensitivity. 
(vii) Summary of Results 
A summary of the results of the various calculations is 
given in Tables 13 and 14. 
Table 13: Feed Self Sufficienc y 
Ce real feed Tbtal Feed 
Self Self 
Sufficienc y Sufficiency 
0/0 0/0 
1973 2 0.6 62.6 
1974 16.5 53.9 
1975 6.8 48.9 
1976 4.2 51. 7 
1977 2.3 53.2 
Average 10.1 54.1 
3 O. 
Table 14: Avera~e Meat Self Sufficiencies 1973-1974 (0/0) 
Uncorrected Corrected Corrected Correc ted 
Self for for Feed for Feed 
Sufficiency Feed Imports Protein Calorie 
Imports Imports 
Meat 77.9 3 0.4 41.0 36.7 
Beef 73.7 22.9 56.6 40.3 
Pork 87.6 36.4 48.2 53.3 
Chicken 96.5 31. 8 33.2 -14.2 
31. 
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APPENDICES 

APPENDIX 1 
JAPANESE IMPORTS 
TABLE 1 
Japanese Imports of Meat By Country of Origin 
('000 tonnes) 
(Calendar Year) 
Country 1..2.§.Q. l.1§2. L21Q .!.2.R Lm l.21.i .!.ill 
Beef 
New Zealand 2.9 2.6 2.5 3.9 9.5 2.9 3.5 
Australia 2. 8 7.8 2 0.1 52.7 107.3 42.4 37.1 
U.S.A. 0.4 0.6 9.5 7.7 3.5 
Other 0.1 0.4 0.2 0.4 0.9 0.6 0.8 
Total Beef 5. 8 10. 8 23.2 57.6 127.2 53.6 44.9 
Mutton & Lamb 
New Zealand 16.2 35.6 66.7 75.6 74.4 53.6 63.8 
Australia 1.9 18.3 44.1 75.6 58.4 34.7 66.1 
Other 0.1 0.4 1.6 0.9 
Total Mutton & Lamb 18.1 53.9 11 o. 9 151. 2 133.2 89.9 130.8 
Pigmeat 
U.S.A. 1.4 7.6 21. 8 41.1 5.6 43.0 
Canada 3.1 2.9 19.0 20.2 11. 6 25.7 
Taiwan 4.5 10.9 33.8 15.9 7.6 
Australia 0.8 11. 0 13. 1 0.5 2.5 
Other 1.4 0.1 1.3 5.2 17.5 8.3 45.7 
Total Pigmeat 5.9 0.1 17.1 67.9 125.7 41. 9 124.5 
Total Meat 29.8 64.8 151.2 276.7 386.1 185.4 300.2 w 
-J 
= --
. 
Source: E. A. Saxon - "Japan's Food Gap and Trade in Farm Products" 
r.. 
APPENDIX 1 
TABLE 2 Japanese Imports of Grain By Country of Origin LV 
(1000 tonnes) 00 . 
(Calendar Year) 
Country . .L2.§Q li§2 .L21Q 
.!..2E. l.ill .li1i .Llli 
Wheat 
U.S.A. 981 1 972 2 586 2 545 3 616 3 025 3 004 
Canada 1 326 1 249 1 195 1 236 1 450 1 488 1 476 
Australia 307 422 903 1 367 183 830 1 174 
Argentina 62 113 33 
Other 2 2 1 24 1 
---
Total Wheat 2 678 3 645 4 685 5 148 5 386 5 377 5 654 
. Barley 
Canada 205 551 666 859 716 978 
Australia 161 112 333 267 619 619 
U.S.A. 269 5 123 83 
Other 105 73 1 
Total Barley 635 768 1 004 1 322 1 418 1 598 
Oats 
Australia 2 13 134 201 45 158 139 
U.S.A. 1 1 3 61 11 2 
Other 4 
Total Oats 2 14 135 204 110 169 141 
Sorghum 
U~S.A. 45 1 284 2 188 2 049 2 733 2 831 2 012 
Argentina 127 1 287 522 504 795 833 
Australia 263 717 463 721 777 
Other 20 51 217 42 127 172 
Total Sorghum 45 1 431 3 789 3 505 3 742 4 474 3 794 
Source: E. A. Saxon - IIJapan ls Food Gap and Trade in Farm Products'l 
,-. , n'f-' 
APPENDIX 2 
ANIMAL FEED STATISTICS 
Table 1: JaEanese Im120rts of Animal Feeds by: weigh t 
( '000 tonnes) 
(Fiscal Year: 1 April to 31 March) 
l2.§.2 l.21.Q ill! 1972 1973 .l21i 1975 L21.§. 
Corn 4172 4 383 3 401 4 346 5 825 5 841 5 767 6 261 
. a Wheat and Meshn 4 328 4 685 1 169 907 630 657 1 883 2 399 
Sorghum 2 851 3 773 3 798 3 250 3 260 3 924 3 476 3 975 
Oats 77 127 190 197 110 169 141 150 
Rye 28 69 146 159 139 25 47 33 
Total Cereals 11 456 13 037 8 704 8 859 9 964 10 616 11 314 12 964 
Bran 272 354 361 257 379 329 208 296 
Meal and Other 826 770 588 699 1 104 691 579 985 
Total Non Cereals 1 098 1 124 949 956 1 483 1 020 787 1 281 
Total Feed 12 554 14 161 9 653 9 815 11 447 11 636 12 101 14 245 
= 
a Meslin is mixed wheat and rye 
Source: Statistical Yearbook of Ministry of Agriculture, Forestry and Fisheries, Japan 1969-1977 
!Jll1 
6 816 
2 616 
4 819 
169 
132 
14 552 
349 
1 318 
1 667 
16 219 
w 
--.0 
APPENDIX 2 
Table 2: Ja:Qanese Im:Qorts of Animal .L c;c;U"'YY 'I_CHu.", 
*'" 0 
(million yen) . 
(Fiscal Year: 1 April to 31 March) 
lli.2. li1Q l.21l.. l.211. l.2.1l 1.2.74 .L21.2. .L21.§. 1.211. 
Corn 89 389 105 826 85 734 83 754 150099255914 258 261 244 080 213 414 
Wheat and Meslin 106 928 114 611 27 754 19 062 20 551 42 349 92 889 109 521 87 402 
Sorghum 57 014 82 936 88 704 61 333 82 318 154 553 147 206 145 026 140 266 
Oats 1 477 2 331 4 194 3 440 3 058 7 057 5 951 5 696 5 945 
Rye 574 1 473 3 017 2 674 3 302 942 1 991 1 235 4.174 
----
Total Ce reals 255 382 307 1 77 209 403 1 70 263 259328460815 506 298 505 558 451 201 
Bran 5 652 7 658 8 055 4 038 8 026 11 493 6 847 9 735 10 895 
Meal and Othe r 29 010 33 135 23 223 26 128 63 66a 45 801 32 157 55 242 94 568 
---
Total Non Cereals 34 662 40 793 31 278 30 166 71 688 57 294 39 004 64 977 105 463 
---
Total Feed 290 044 347 970 240 681 200 429 331 016 518 109 545 302 570 535 556 664 
=--
Source: Statistical Yearbook of Ministry of Agric uIture, Fores try and Fisheries, Japan 1969-1977 
APPENDIX 2 
Table 3: Materials Used for Compound and Mixed 
Animal Feed 
( '000 tonnes) 
(Fiscal Year: 1 April to 31 March) 
ll§.2. 1270 L21.!. .L2E. l.2.ll l..21.i l..2.li .l222. 1211. 
Corn 4 765 4 417 3 949 5 232 6 332 6 093 6 263 6 787 7 351 
Wheat 43 140 125 132 122 45 15 58 l32 
Sorghum 2 939 3972 3 615 3 621 3 895 4 197 3 815 4 613 5 031 
Barley 109 129 130 148 223 153 157 166 165 
Rice 1 405 1 227 493 
Other Cereals 169 467 366 401 327 296 399 285 263 
-
Total Cereals 8 025 9 125 9 590 10 761 11 392 10 784 10 649 11 909 12 942 
Other Meals etc. 5 418 5972 6 159 6 664 6 748 6 291 6 248 6 762 7 006 
---
Total 13 443 15 097 15 749 17 425 18 140 17 075 16 897 18 671 19 948 
=-
Source: Statistical Yearbook of Ministry of Agriculture, Forestry and Fisheries, Japan 1969-1977 
~ 
...... 
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Table 4: 
( '000 tonnes) 
(Fiscal Year: 1 April to 31 March) 
l.ill. l.21.i U1.2. 
Total Ce reals 
Domestic Production 12 658 12 838 13 693 
Imports 19 604 19 922 19 422 
Exports -468 -297 -36 
Stock Change -67 ':'330 -1 513. 
Total Consumed 31 727 32 133 31 566 
Memo: 
Stock Feed 12 544 12 717 12 141 
Food and Other 19 183 19 416 19 425 
Total 31 727 32 133 31 566 
Note: 
Cereal Stock Feed Imports a 9 964 10 616 11 314 
Imports as a proportion of total 
Ce real Stock Feed (%) 79.4 83.5 93.2 
.!..21.§. 
12 255 
21 420 
~47 
-340 
33 288 
13 533 
19 755 
33 288 
.. = 
12 964 
95.8 
.L21l 
13 585 
22 709 
~l 04 
,:z391. 
33 799 
14 888 
18 911 
33 799 
14 552 
97.7 
~ 
N 
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Tao Ie 5: Food Balance 
'''-,~- .. 
('000 tonnes) 
(Fiscal Year: 1 April to 31 March) 
lQ7~ 1 Q74 ~ 9.75 1976 1977 
Rice 
Dome stic Production 12 149 12 292 13 165 11 772 13 095 
Imports 38 63 29 18 71 
Exports -430 -271 ':2 -3 -100 
Stock Change 801 - 51 ""1 228 32 -1 583 
Total Consumed 12 558 12 033 11 964 11 819 11 483 
Memo: Stock Feed 496 13 10 12 9 
Wheat 
Domestic Production 202 232 241 222 236 
Import!3 5 369 5 485 5 715 5 545 5 662 
Exports -38 -'26 ':'34 -44 -4 
Stoc k Change ""35 -174 "'344 ~63 -133, 
Total Consumed 5 498 5 517 5 578 5 660 5 761 
Memo: Stock Feed 708 619 590 576 637 
Barley 
Domestic Production 1 71 182 221 210 206 
Imports 1 81 7 2 038 2 11 7 2 258 2 238 
Exports 
Stoc k Change 86 ... 134 ... 143 -215 -92 
Total Consumed 2 074 2 086 2 195 2 253 2 352 
Memo: Sto<::k Feed 1 125 1 120 1 1 76 1 238 1 288 
Corn 
. Domestic Production 17 14 14 12 8 
Imports 8 021 7 719 7 568 8 612 9 313 
Exports 
Stoc k Change ,..666 30 47 ';:45 ";597 
Total Consumed 7 372 7 763 7 629 8 579 8 724 
Memo: Stock Feed 6 142 6 349 6 263 6 841 7 578 
Source: Statistical Yearbook of Ministry of Agriculture, Forestry 
and Fisheries, Japan 1973-1977 
44. 
TABLE 5 (cont. ) APPENDIX 2 
Food Balance 
('OOQ tonnes) 
(Fiscal Year: 1 April to 31 March) 
.!.21l L21.i 1.112 liZ§. 1977 
Meat 
Domestic Production 1 890 2 117 2 056 2 289 2 552 
Imports 557 407 728 756 769 
Exports -1 -2 -3 -2 -3 
Stock Change -28 18 -79 -8 11 
Total Consumed 2 418 2 540 2 702 3 035 3 329 
Beef 
Domestic Production 215 326 327 309 371 
Imports 170 40 91 134 132 
Exports 
Stock Change ";28 18 -11 7 -6 
Total Consumed 357 384 407 450 497 
Pork 
Domestic Production 884 966 891 1 096 1 189 
Imports 128 71 208 187 161 
Exports 
Stock Change -41 -15 23 
Total Consumed 1 012 1 037 1 058 1 268 1 373 
Chicken 
Domestic Production 706 730 756 834 944 
Imports 26 21 28 40 48 
Exports -1 -2 - 3 -2 -3 
Stoc k Change -6 
Total Consumed 731 749 781 872 983 
Source: Statistical Yearbook of Ministry of Agriculture, Forestry 
and Fisheries, Japan 1973-1977 
45. 
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Table 6: Calculation of Total Feed Expenditure 
Farm Total Feed 
. Total Feed 
Household Expendi ture 
Numbers a a Expenditure Pe r Household 
(Avg. Year) ('000 Yen) (Mil Yen) 
1973 5118955 1 73 885 579 
1974 5 017 046 224 1 123 818 
1975 4922216 217 1 068 121 
1976 4 863 330 243 1 181 789 
1977 4 811 760 247 1 188 505 
a Source: Statistical Yearbook of Ministry of Agriculture, Forestry 
and Fisheries, Japan 1973-1977 
Table 7: 
For: 
Dairy Cattle 
Beef Cattle 
Poultry 
Pigs 
Others 
Total 
l.2.§.2. 
1 521 
600 
7 941 
3 100 
199 
13 361 
APPENDIX 2 
Production of Comgound and Mixed Feed 
('000 tonnes) 
(Fiscal Year: 1 April to 31 March) 
1970 llil. l.21.f. .L2.li 1974 l.212 
1 741 1 812 1 945 1 907 1 792 1 833 
876 1 203 1 453 1 835 1 665 1 544 
8 450 8 573 9 163 9 113 8 632 8 838 
3 932 4 032 4 699 5 155 4 860 4 538 
77 73 85 74 69 65 
15 076 15 693 17 345 18 084 17 018 16 818 
1976 liTI 
1 960 2 115 
2 004 2 154 
9383 9 930 
5 197 5 597 
74 81 
18 618 19 877 
Source: Statistical Yearbook of Ministry of Agriculture, Forestry and Fisheries, Japan 1973-1977 
Pro]2ortion of Com]2ound and Mixed Feed 
For Each Sector 
(o/D) 
l.2.§.2. 
.illQ. 1971 1..2E. 1973 1974 l.212 1976 .llli 
Beef 4.5 5.8 7.7 8.4 10.1 9.8 9.2 10.8 10.8 
Poultry - Meat a 29.7 28.0 27.3 26.4 25.2 25.4 26.3 25.2 25.0 
Pigs 23.2 26.1 25.7 27.1 28.5 28.5 27.0 27.9 28.2 
Total Meat 57.4 59.9 60.7 61. 9 63.8 63.7 62.5 63.9 64.0 
Dairy 11. 4 11.5 11.5 11.2 10.6 10.5 10.9 10.5 10.6 
Poultry - Eggs a 29.7 28.0 27.3 26.4 25.2 25.4 26.2 25.2 25.0 
Others 1.5 0.6 0.5 0.5 0.4 0.4 0.4 0.4 0.4 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
a As data is on1v available for poultrv feed and no distinction is made between meat and eQ'Q' nroduction_ 
~ 
(j\ 
. 
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Details of Self Sufficienc y Equations 
Calculetion of Meat Self Sufficienc,y Corrected for Im.l2orted Feed 
Meat Self Sufficiency (%) = 
Beef Self Sufficienc y (%) = 
Pork Self Sufficiency (%) = 
Poultry Meat Self 
Suffic ienc y (%) = 
Domestic 
I Meat 
Production 
Domestic 
Beef 
Production 
Domestic 
Pork 
Production 
Domestic 
Pou ltry 
Production 
-
( Total 
0.16 ( Feed x 
( Imports 
Total Mea t Cons umption 
( Total 
0.16 ( Feed x 
( Imports 
Total Beef Consumption 
( Total 
0.16 ( Feed x 
( Imports 
Proportion Compound & 
Mixed feed used in 
Meat Sector 
Proportion Compound & 
Mixed feed used in 
Beef Sec tor 
Proportion Compound & 
Mixed feed used in 
Pork Sector 
Total Pork Consumption 
( Total 
0.16 (Feed x 
( Imports 
Proportion Compound & 
Mixed feed used in 
Poultry Meat Sec tor 
---------------------------
Total Chicken Consumption 
100 
x 
1 
100 
·X-
1 
100 
x 
1 
100 
x 
1 
.J:>. 
-.] 
Meat Protein Self 
Suffic ie nc y (%) 
Produced Meat 
Protein Content 
Imported Feed 
Protein Content 
= 
= 
APPENDIX 3 
Calculation of Meat Protein Self Sufficiency Corrected for 
Imported Feed Protein 
(Produced 
(Meat 
(Protein 
(Content 
(Protein 
(Content 
(Beef 
Domestic ; 
x Meat ) 
Produc tion) 
(Imported 
(Feed 
(Protein 
(Content 
Plant to 
Animal 
x P . roteln 
Conversion 
Efficienc y 
Proportion 
Feed Compound & 
x Imports x Mixed Feed 
used in Meat 
Sector 
( Consumed Meat 
( Protein Content x Meat Consumption) 
) 
Beef ) + 
x Produc tion) 
(Protein 
(Content x 
(Pork 
) 
Pork ) 
Produc tion) 
(Protein 
+ (Content x 
(Chicken 
Chicken 
Production 
(Beef Production + Pork Production + Chicken Production) 
100 
1 
If>. 
00 
. 
(Wheat 
(Protein x 
(Content 
Wheat ) + 
Imports) 
(Corn C (Rye R ) (Oats 0 
. orn . ye . ats (Proteln x I ) + (Protem x It) + (Protem x I ) + 
mports . mpor s mports (Content ) (Content ) (Content ) 
Total Feed Imports 
) (Sorghum Sorghum) 
(Protein x Imports) 
(Content 
("Othe r" 
+ (Protein x 
(Content 
Total Feed Imports 
"Oth ,,) e r ) 
Imports) 
Note: For the Calorie corrected self sufficiencies, calorie contents are substituted for protein in the above 
equations. 
Beef Protein Self = 
Sufficiency (%) 
APPENDIX 3 
Calc ulation of Meat Protein Self Sufficienc y Correc ted for 
(Beef ) (Imported Plant to Beef (Feed Beef Feed (Protein x ) - x x 
(Content Produc tion) (Protein Protein Imports (Content Conversion 
Efficiency 
(Beef Protein Content x Beef Cons umption) 
Proportion 
x Compound & 
Mixed Feed 
used in Beef 
Sector 
Note: For Pork and Chicken, the equation follows the same form as above with the other meats substituting 
for beef. 
Plant to Animal (Plant to (Plant to {Plant to 
lOO 
1 
Protein Conversion = (Beef Protein x Beef + (Pork Protein x Pork (Chicken Protein xChicken 
Efficiency (Conversion Produc tion) (Conversion Produc tion) + (C onve r sion Produc tion) 
(Efficienc y ) (Efficienc y ) (Efficienc y ) 
Beef Production + Pork Production + Chicken Production 
5 O. 
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SELF SUFFICIENCY RESULT DETAILS 
Table 1: Cereal Eeed Self Sufficiency 
('000 tonnes) 
Cer eal Feed 
Cons umption a 
Cereal Feed Imports b 
Domestic Cereal Feed 
Production 
Self Sufficienc y (0/0) 
Domestic Production 
Divided by 
Cons umption 
a Appendix 2, Table 4 
b Appendix 2, Table 1 
Table 2: 
(mil Yen) 
Total Feed Value 
Less: Cereal Imports 
- Non Cereal Imports 
Domestic Feed Value 
Self Sufficiency (0/0) 
1..2.71. llli -l212 
12 544 12 717 12 141 
9 964 10 616 11 314 
2 580 2 101 827 
20.6 16.5 6.8 
Total Feed Self Sufficiency 
1..2.71. llli .!.!ill. 
885 579 1 123 818 1 068 121 
259 328 460 815 506 298 
71 688 57 294 39 004 
554 563 605 709 522 819 
62.6 53.9 48.9 
l..21.§ 
13 533 
12 964 
569 
4.2 
l..21.§. 
1 181 789 1 
505 558 
64 977 
611 254 
51. 7 
.l.211 
14 888 
14 552 
336 
2.3 
.L211. 
188 505 
451 201 
105 463 
631 841 
53.2 
5 
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Table 3: Meat Self Sufficiency 
A Uncorrected Results (%) 
1..21l .L2li l..21.2. L21.§. 1977 
Tbtal Meat 78.2 83.3 76.1 75.4 76.7 
Beef 60.2 84.9 80.3 68.7 74.6 
Pork 87.4 93.2 84.2 86.4 86.6 
Chicken 96.6 97.5 96. 8 95.6 96.0 
B Corrected Results (%) - For Feed Imports 
1..21l .L2li 1975 L21.§. .!.212 
Total Meat 29.8 36.7 31.3 27.4 26.8 
Beef 8.4 37.4 36.6 14.0 18.3 
Pork 35.8 42.0 34.8 36.3 33.3 
Chicken 33.4 34.3 31. 6 29.8 30.0 
C Removal of Feed Imports - Continuing Proportion of Production (% 
!..ill 1974 .!..211 l.2.1..§ 1..211 
Total Meat 38.1 44.0 41. 1 36.3 35.0 
Beef 13.9 44.1 45.6 20.4 24.5 
Pork 41. 0 45.1 41. 3 42.0 38.5 
Chicken 34.6 35.2 32.6 31.2 31. 2 
52. 
APPENDIX 4 
Table 4: Meat Protein Self Sufficienc,.Y 
A Uncorrected Results (%) 
l.lli .L21.i .!..212. l21.§. l.21.1 
Meat 78.2 83.3 76.1 7,5.4 76.7 
Beef 60.2 84.9 80.3 68. 7 74.6 
Pork 87.4 93.2 84.2 86.4 86.6 
Chicken 96.6 97.5 96.8 95.6 96.0 
B Corrected Results (%) - For Feed Protein Imports 
l.lli .L21.i .L212. l21.§. l.21.1 
Meat 40.1 48.9 41. 2 37.3 37.3 
Beef 42.3 68.7 64.6 53.0 54.3 
Pork 48.4 5.5.2 45.5 47.2 44.8 
Chicken 36.0 37.9 31. 8 30.2 3 0.2 
5 
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Table 5: Mea t Calorie Self Sufficienc y 
A Uncorrected Results (%) 
.!.2.ll l.lli .!.2.li 1976 l.221 
Meat 78.2 83.3 76.1 75.4 76.7 
Beef 60.2 84.9 80.3 68.7 74.6 
Pork 87.4 93 .. 2 84.2 86.4 86.6 
Chicken 96.6 97.5 96.8 95.6 96.0 
B Correc ted Re sults (%) - For Feed Calorie Imports 
1973 l.lli .!.2.li .L21.§. l.221 
Meat 36.1 43.3 36.3 34.5 33.3 
Beef 26.0 53.6 51. 5 33.0 37.6 
Pork 52.7 58.8 51.1 53.2 50.9 
Chicken (11. 9) (10. 9) (15.1) (1 6. 1 ) (17.0) 
54. 
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RESULT SENSITIVITY 
TABLE 6 
Meat Self Sufficiency Corrected for Feed Imports 
A Effect of raising the feed to meat conversion efficiency of 0.J9 
by 10 per cent (i. e. to 0.176), 
Meat - Original 
- New 
Beef - Original 
- New 
Pork - Original 
- New 
Chicken - Original 
- New 
.L21l 
29.8 
25.0 
8.4 
3.2 
35.8 
3 0.6 
33.4 
27.1 
.lili .!.21.2. 
36.7 31. 3 
32.0 26.8 
37.4 36.6 
32.6 32.2 
42.0 34.8 
36.9 29.9 
34.3 31. 6 
28.0 25.1 
B Absolute Chan"e in Self Sufficiency Percenta~e 
Parameter 
.L21l .lili 1975 
Meat 4.8 4.7 4.5 
Beef 5.2 4.8 4.4 
Pork 5.2 5.1 4.9 
Chicken 6.3 6.3 6.5 
llI§. l.211. 
27.4 26.8 
22.6 21. 8 
14.0 18.3 
8.5 12.6 
36.3 33.3 
31.3 28.0 
29.8 30.0 
23.2 23.4 
Pe r 1 O~o c han"e in 
1976 
.Lill 
4.8 5.0 
5.5 5.7 
5.0 5.3 
6.6 6.6 
APPENDIX 4 
RESULT SENSITIVITY 
TABLE 7 
Meat Protein Self Sufficiency Corrected for Feed 
Protein Imports 
A Effect of rajgin,g th~ f§ed prot~in CQntSlnt by 10 per cent e. g. 
Wheat protein content from 12.3% to 13. 5~o 
.L21l .Llli l..212 lil§. 
Meat - Original 40.1 48.9 41.2 37.3 
- New 36.4 45.5 37. 7 33.6 
Beef - Original 42.3 68.7 64.6 49.0 
- New 40.5 67.1 63.0 47.1 
Pork - Original 48.4 55.2 45.5 47.2 
- New 44.5 51. 4 41. 6 43.3 
Chicken - Original 36.0 37.9 31. 8 30.2 
- New 29.9 32.0 25.3 23.6 
5 
liTI 
37.3 
33.6 
54.3 
52.3 
44.8 
40.6 
3 0.2 
23.7 
Absolute Chan~e in Self Sufficiency Percentage :Ii~r 1 o~o cha~e in 
Parameter 
.!..2.li .Llli 1..21.2. l.21.§. l.21.l 
Meat 3.7 3.4 3.5 3.7 3.7 
Beef 1.8 1. 6, 1.6 1.9 2.0 
Pork 3.9 3.8 3.9 3.9 4.2 
Chicken 6.1 5.9 6.5 6.6 6.5 
Note: The same results as above are achieved if thu protein conversio 
efficiency or the feed allocation proportions are altered by 10%. 
(See equations, Appendix 3, pages 48 and 49). 
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TABLE 7 cont. 
B Effect Qf rai§illfl th~ meat I2rotein content b~ 1. O~o 
e. ~. Beef from 15.1%to16.10/0 
l.21l l.21i !.lli 1976 1977 
Meat - Original 40.1 48.9 41. 2 37.3 37.3 
- New 43.1 51. 6 44.0 40.3 40.3 
Beef - Original 42.3 68.7 64.6 49.0 54.3 
- New 43.4 69.7 65.6 50.2 55.6 
Pork - Original 48.4 55.2 45.5 47.2 44.8 
- New 51. 8 5805 48.9 50.7 48.5 
Chicken - Original 36.0 37.9 31. 8 30.2 3 0.2 
- New 40.6 42.5 36.8 35.2 35.3 
Absolute Chanfle in Self Sufficienc~ Percentaij!e 12er 12ercentage 
120int chanfle in Parameter 
li1l .!..ill lill l.21.§. l.211. 
Meat 3.0 2.7 2.8 3.0 3.0 
Beef 1.1 1.0 1.0 1.2 1.3 
Pork 3.4 3.3 3.4 3.5 3.7 
Chicken 4.6 4.6 5.0 5.0 5.1 
Note: The sensitivities in the second part of the above table are only 
applicable for parameter changes of plus or minus one per-
centage point~ 
APPENDIX 4 
RESULT SENSITIVITY 
TABLE 8 
Meat Calorie Self Sufficiency Corrected 
for Feed Calorie Imports 
A Effect of raisin~ the feed calorie content Qy 10 per cent e. g. 
Wheat calorie content from 3.50 to 3,85. 
Meat - Original 
- New 
Beef - Original 
- New 
Pork - Original 
- New 
Chicken - Original 
- New 
l.21l. 
36.1 
31. 9 
26.0 
22.6 
52.7 
49.5 
-11. 9 
-22.8 
.!.ill l212 
43.3 36.3 
39.4 32.4 
53.6 51. 5 
50.5 48.6 
58.8 51.1 
55.4 47.8 
-10.9 -15.1 
-21. 7 -26.2 
U1.§. 
34.5 
30.4 
33.0 
29.5 
53.2 
49.8 
-16.1 
-27.3 
l2.71. 
33.3 
29.0 
37.6 
33.9 
50.9 
47.4 
-17.0 
-28.3 
Absolute Change in Self Sufficiency Percenta~e per 1 O~o change in 
Parameter 
l.21l. .!.lli .!...2.72.. l.21.§. l2.71. 
Meat 4.2 3.9 3.9 4.1 4.3 
Beef 3.4 3. l' 2.9 3.5 3.7 
Pork 3.2 3.4 3.3 3.4 3.5 
Chicken 10.9 10.8 11. 1 11.2 11. 3 
5, 
Note: The same results as above are achieved if the calorie conversio. 
efficiency or the feed allocation proportions are altered by 10%. 
(See equations, Appendix 3, pages 48 and 49). 
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TABLE 8 cont • 
B . ~£fect of raising the meat calorie content b~ 0.1 calories 12er gram 
eft g. Beef from 1.28 to1. 78 
.L21l. l.21.i l.lli .!..21.§. .L211. 
Meat - Original 36.1 43.3 36.3 34.5 33.3 
- New 37.6 44.8 37.7 35.9 34.9 
Beef - Original 26.0 53.6 51. 5 33.0 37.6 
- New 28.0 55.4 53.1 35.0 39.7 
Pork - Original 52.7 58.8 51. 1 53.2 50.9 
- New 53.5 59.7 51. 9 54.0 51. 8 
Chicken - Original -11.9. -10.9 -15.1 -16.1 -17.0 
- New - 4.1 - 3.1 -7.0 - 8. 1 - 8.8 
Absolute chanfi:e in Self Su£ficienc~ Percenla~e I2,er.J!! 1 ~hange 
.in Parameter 
.L21l. 1974 l.lli .!..21.§. .L211. 
Meat 1.5 1.5 1.4 1.4 1.6 
Beef 2.0 1.8 1.6 2.0 2.1 
Pork 0.8 0.9 0.8 0.8 0.9 
Chicken 7.8 7.8 8.1 8.0 8.2 
Note: The sensitivities in the second part of the above table are only 
applicable for parameter changes of plus or minus 0.1 calories 
per gram. 
